We present a unique variant of the middle turbinate that extends posteriorly through the choana to wrap around the posterior free edge of the nasal septum. The embryology and anatomy of the lateral nasal wall and the nasal septum are reviewed.
Discussion
There are many anatomic variations of the middle turbinate including paradoxical curvature, pneumatization (concha bullosa and lamella concha), and secondary or accessory middle turbinates. 1 A secondary middle turbinate is described as a bony projection from the lateral nasal wall that has a similar appearance to a normally present middle turbinate. This is thought to be either an incomplete anterior wall of the ethmoid bulla or a supernumerary turbinate. 2 An accessory middle turbinate is described as an uncinate process that is medially bent with an anterior fold. 3 However, to the best of our knowledge, an aberrantly configured middle turbinate, as described in this case report, has not been reported previously.
The embryology and anatomy of the paranasal sinuses and the other nasal structures are complex. 4, 5 Three facial projections develop in the embryo-the frontonasal, maxillary, and mandibular processes-that join to form the central face.
Arising from the frontonasal process is the nasal capsule, which, in turn, forms the nasal cartilaginous structures. The nasal capsule divides into the mesethmoid and the ectethmoid. The mesethmoid joins with the tectoseptal extension of the maxillary process to form the nasal septum. The ectethmoid forms the lateral nasal wall, from which multiple ridges arise and coalesce to 3 or 4 ridges. The inferior turbinate is formed from the maxilloturbinal ridge and is considered to be an independent bone. The other turbinates are part of the ethmoid bone, and the middle turbinate forms from the first ethmoturbinal ridge, the superior turbinate from the second ethmoturbinal ridge, and the supreme turbinate (variably present) from the third ethmoturbinal ridge. The supporting bony attachments for the free-hanging portions of the turbinates are called lamellae. 6 Five lamellae start anteriorly: 1) the lamella of the uncinate process; 2) the lamella of the ethmoid bulla; 3) the basal lamella of the middle turbinate; 4) the basal lamella of the superior turbinate; and 5) the lamella of the supreme turbinate, if present.
The middle turbinate is a part of the ethmoid bone. Its anterior portion inserts into the ascending process of the maxilla and the posteromedial margin of the agger nasi cells. Its superior insertion is to the lateral edge of the cribriform plate. The posterior portion is oriented horizontally and attaches to the ethmoid crest of the perpendicular plate of the palatine bone.
The nasal septum is composed anteriorly by the quadrilateral cartilage, posterosuperiorly by the perpendicular plate of the ethmoid bone, and posteroinferiorly by the vomer. The vomer articulates inferiorly with the nasal crest of the maxillae and the palatine bones. The developments of the lateral nasal wall and the nasal septum occur concurrently, but the exact timing can be variable. 7 The case of our patient is unique in that the right middle turbinate does not have the usual curvature, extends posteriorly through the right choana, and wraps around the posterior free edge of the nasal septum to cross over to the contralateral nasopharynx. This finding is likely not a posttraumatic deformity because there is no history of a traumatic injury and no evidence of deformity or fractures of the adjacent bones. We speculate that the anatomic features of this patient may have developed from the middle turbinate having a medial course or a medial projection that extended posterior to the developing nasal septum and therefore was subsequently pulled to its current configuration as the nasal septum grew.
To the best of our knowledge, a variant middle turbinate as described in this case report has not been described previously.
It is important to document anatomic variations in this region because they may initially be mistaken for masses, as in the case of this patient, and may affect surgical planning. 
